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Abstract not available for CN 1349555 (A) 
Abstract of corresponding document: EP 1225213 (A1) 
The invention provides a lubricating oil for 
refrigerators, comprising (a) at least one ester 
represented by the formula (1) <CHEM> 
wherein R<1> is C1 to C18 straight-chain aikyl 
or C3 to C18 branched-chain alkyl; R<2> is H, 
C1 to C18 straight-chain alkyl or C3 to C18 
branched-chain alkyl; with the poviso that the total 
number of carbons contained in the alkyls 
represented by R<1> and R<2> is 2 to 18 
and that when R<2> is H, R<1> is 
branched-chain alkyl; and R<3> is C1 to C20 
straight-chain alkyl, C3 to C20 branched-chain alkyl 
or C3 to C10 cycloalkyl, optionally in combination 
with (b) at least one member selected from the 
group consisting of fatty acid polyol esters, phthalic 
acid esters, alicyclic dicarboxylic acid esters, 
polyvinyl ethers, hydrocarbon oils and polyalkylene 
glycols; ; as well as a method for lubricating a 
refrigerator using such a lubricating oil, and a 
working fluid composition for refrigerators 
comprising (I) component (a) or components (a) and 
(b) and (II) a refrigerant. 
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Z,£jft«iE+-». 2-Z.*ifc*jE+-»* 2,4--¥«d«#W*, 2,4- 
:z<P*lMW*T». 2,4-:=.¥*xJM#T*, 2,4-- 
2,4--¥«J&m*FSB!s 2,^-?«ja«#*l, 2,4--¥gjft& 2-Z* 

saai. 2,4--wm&m uwmmm> 2,4--¥»d«#«* 2,4-- 

15 ¥S£fcMH£3§> 2,4--¥^Jft& 3A5-Hfiai, 2,4--¥gjft® 

2,4-=.f?m&miEmm> 2.4--¥*JdMjET»* 2,4--¥^JtK^iE^ 
g§. 2,4--¥*J«miEBi§, 2,4-=¥a6Zfc«IE£tt> 2,4--¥*J«im 
IE^B&> 2,4--¥g J £8JE£@8. 2,4-- t P*lRfcIE$&SB* 2,4--fi 

20 2,4--fp£jdfc»iE-t--ffl> 2-z.SBm#^as^ 2-Z.* 

B^^TSI> MiaiftTB, 2-Z 1 £B8#J#;i^ 
Bfi&, 2-Z.SBK^MBS, 2-Z,iBS6 2-Z,*BBU l-¥ 
g£ESg. 2-Z,£B&^S&> 2-Z.SB«^3£IS. 2-Z.1B8 3,5,5-H 
fiBl^ 2-Z.SBm 2 f 6--¥«-4-mtt, 2-ZL^Bm^HSH> 2-Z, 
25 IBS6#i — tt. 2-Z.SBBIjEMBB. 2-Z.SBKIETSS. 2-£*B 
"«jElfcBB* 2-Z,«BKiEBSS. 2-Z.SB^IE^^. 2-Z,^B&iE^ 
B§> 2-£«B$iE£Si> 2-£gamiE3SBix 2-£SBg£lE+-^ 2- 

z,*bke+-». 2-wmmm^rm. 2-fg 

*k#t*. 2-¥*^i«#iSiis> 2-f?mmmi*&m> 2-*?mmm& 

30 KM. 2-¥£!H« 2-Z.*S*U 2-fS^H l-¥SHS8s 2-fSIfi 
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Best Available Copy ## 



• • • • 

• • 

• • • • • 

• • • • 



2-wmmwt^m> 3,5,s-=fpgiBi&. 2-wmm 

m 2,6--t?m-4-mm. 2-*?mmm&gm. 2^mmm^-m, 2- 
^mmmmmm. 2^mmmiETm. 2-^mm 
mjEE.m^ 2-f?mmmiEm&> 2-^mmmjE^m. 2-wmmmiE^: 
m> 2-^mmmiEmm. 2-wmmmiE-t—m. 2-wmmmiE-t--m> 
2-mm&m&mm> 2-mm&m&Tm. 2-mm&mwTm. 2-mm& 
m&&m. 2-mm&m*tE>m. 2-mm&m&mm> 2-mmi%m 2-z, 



zm. 2-^^/x^3,5,5-=¥sagi. 2-m&&m2,6--f?m-4-mm> 
2-nm&,m&%m^ 2-mm&m&-i—m. 2-?t&&miEi%m. 2-nm 
&miETm* 2-mm&miEjzm^ 2-^mfzmm^m, 2-mmjxmiE 
mm. 2-mmfomiE^m, 2.nm^mjE^m, 2-mmis.miE^m. 2- 
nmis.miE-i—m. 2-nmjzmiE-\'-m, 2-z.m^m^mm. 2-z, 
^mwrm. 2-z>m*mwTm. 2-Zsm*m&&m. 2-z.m^m 
bb§> 2-z J m*mnmm> 2-z.m^m 2-z.m^m. 2-z.m^m 1- 
¥*^ai> 2-z.m^m^m. 2-z,m^m^m> 2-z>m*m 3,5,5- 
h^iss, 2-z.m^m 2,6--¥«-4-ms§> 2-z>m^m&%m, 2- 
z>m*wi&-\ — m. 2^m^miEmm> 2-z.s^kietis. 2-z>m 
^miE&m. 2-Zsm^miE^m. 2-z.m^miEmm, 2-z.m^miE 
2-z.m^mjE^m, 2-z*m*miE%m, 2-z 1 g^s$iE-h-Bg> 
2-z.m^miE-t-m. 2-mmzmRmm, 2-^m^m^rm> 2-?i 
zmwrm. 2-¥Si^#jts;BS. 2-^m^m^E.m. 2-fiit# 
mm. 2-wmzm 2-z.m^m. 2-mmzm i-^mmm. 2-^m^m 
2-¥«s®#iBi. 2-¥i$i? 3,5,5-Hfiaig, 2-fpmz 
m 2,6--^m-4-mm, 2-^m^m^m. 2-^m^m^-m. 2- 
f?mzmjEmm, 2-^m^miETm. 2-^m^miEizm. 2-^1$ 
&jebb^ 2-^m^miEmm. 2-^m^miE^m. 2-^^^^iEi 
m. 2-f?mzmiEgm. 2-^m^miE-\—m^ 2-^m^miE-t-mo 
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Best Available Copy 




&m c 3 -c 12 Mmm&m&mmm c 6 -c^^mm, ta 2- 

z*m^>m&mm> 2-z^b^tbBx 2-z,*am#Tss. 2-z,sb 

SBBI. l-¥S^Si> 2-Z 1 *BK:P?^6S> 2-Z^B&# 
5 i@S> 2.Z.$BK3,5,5-=fIBa, 2.Z,iB»2,6.Z¥S^l, 
2-Z,SB^H@S> 2-Z.SBWM— 2-Z 1 gBMiENIi> 2-Z.S 
BKiET», 2-Z,*B»IElfcBB* 2-Z,£B&iE3Bg. 2-£g3&IE 
Jtlg; 2-£*ci«jk*lft. JE £ 11 v "2^21 IB KjE^SIv 2- 

.z,*b*je+-im*i 2-z.*b*je+h*w. 

10 

m^pgBB. 2-Zi*BW?TW* 2-Z.*Bfi*#TBK 2-Z*SBS*£FB 
ig> 2-Z^BmiEHS^ 2-Z,£B&#0SI^ 2-£gB& 2-Z,*Btt, 
15 2-Z.SSK 2-Z,lBS#*i&, 2-Z,*B«^£W. 2- 

iSei 3,5,5-H¥SBS§, 2-Z,SBS?2,6--¥S-4-^gg> 2-Z.IB 

m#^#*R«feB&^2j ixio"n«cm ^^±6<j*^:Bjig, {fcjs i 

20 X10 ,2 Q-cm sKW±, Mttifc lX10 ,3 Ocm BfcBLt. tt&fcffiSMft'f 1 

25 

#£BJBB£ 40rT6<j3t^3ttjg^ 0.5-15mm 2 /s, 40TCT3) 
0.5-10 mm 2 /s. 

30 3j*IJ&£Kj&m*n&o M«Effi«B«l.WS^5±S+. £ ^ 0 J* IJ5 tetania 
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Best Available Copy 



: : 



ffiStk^(a):(b)=0.5:99.5 M 99.5:0.5, tti£(a):(b)=5:95 M 95:5, #M 
ffii£(a):(b)=15:85 S 85:15. 



in(bi-i)@^(r^^), (bi-2) 

l?a-^^, (bl-3)P5T*$, (bl-4)4£g;£, (bl-5)4£S£S, (bl-6)ilfct&- 
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Best Available Copy 

•••• 

: : : . : : . : : 

• • • • • 

•» ••• *•• ••• •* » a 

30mm J /s. 

i-b». i-mm. i-3M*> u-t-mmm i--t-*HHf)» 

5 m&®ft#mV!}, £g3btt£<1001C)* 1.0-40 mmVs, #J.«i£»ft 

W.'J>% lOOo ##Jffifti5f&ttJ*(H>0lC)*| 2.0-30 mm 2 /s, 
120 fiW*o 



(bi-3)|5T^W^J^^^iia:#T«l(5^#iije<l3P**]ilil#T 

10 JftJiJETJft&XftidttftS. RTBU^ + *miflF£JMr 2.0 *P 6000mm 2 /s 

&} 35^)^^(100 °C)W^Mo 

(bi-4)^^^w^j^ C-C40 *i«£tttt«ittto**fc* 
=&m*mmmm*m. ^fr^m* 200-450. ^ 

IE/£*> JEBS. iEJt*. jE**. Eiiv jESN^ jEH — 
JE+-£^ jE+H**** jE+BS*«, iE+£*fc** IE+A^*. 
20 JE-t-k&m, jE+A*». iE+rtJW. jE-+^S, 

#xs;s> #a*. ms. &*m. #+- « 

S> 

25 &i-5)&gmmmi L &ft-&£mm-jftmm, &*fcm% c r c 30 

30 gg, (b2-2)»l8F»l— 7C*«.». 0>2-3)%mm&7tmWim, 0>2-4)Jli3* 
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Best Available Copy 

• • •• • mm • 

• • • • • • • 

•••• • 

• • • • • • • • • 

Qsi-vmmmtemn&mk^&M^&ifc c 3 -c 18 mn—jt^m 
m c 3 -c 22 mmm3cmtewm^i&m%mm&i±i®m* 

o>2-2)mmm-7tmmmtoM?&& c 6 -c I2 mmm-Ttxtmina 

~m. izi, m-MJ&-t-~&~Wm-ft> c 3 -c 22 Kfigrt£tt«fta 

wmmmmto±mh 

-# c 3 -c 22 itt*Mttfftt«7mftMVffi£flra. 

ttiSWW^fifi^-^K^-fli c r C 18 £Mt£«M*i;fli*7 
ft c 3 -c 10 JF*Wfi«i£ttfl&. 4P*-¥«*W«TfiJfi 

«-(2-Z,»B)BB, ^-¥^-#iS|. ffzfiz(3,5,5-£?S 
B)BU 4P^-¥K-(2,6--¥S-4-J|)fiS, 4P^-¥^=#^HS. $P 
^-f?3^-^H — gl, 4P^~¥^-^-hH 

*4M&-«-jepwk ^p^-^^-ietss. 4p^-^^-iej^si, 

4P^-^^-jESSI, 4«-^gg-jE^Sg> 4U*-¥«-iE*BK 
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Best Available Copy 



4P^-¥^-JfBlgx 4P^-¥m-^BB. ifzfiZ(2-Z,SB) 
SB. 4P$-?K-#ii, 4P*-¥^(3,5,5-H¥SB)gg. 
f^z:(2 } 6--¥i-4.i)S|, 4S*-«-#3MB»«*-¥*-# 

COOR 4 
| 

X— A— COOR 5 ( 4 ) 

^4" A B&J*<?CTBtfM*; X^^Uc^S; R 4 *P R 5 *BI*!iiS 

-#H£g, ^^W«^m3l-#ffi^6«Jl§fl&^-7n^K-^-# C 3 -C 22 

-5£®, l-3*B«-l,2--&&, l,3-i*B£S-&&, 1,4-i^B^-^m, 
3-¥S-l,2-^B^I6, 4-¥S-i,2-JfB:£i:J&&, 3-¥S-4-J*B 

m-i,2--mmm/<& 4-^*-4-5fB«-i,2--^^, MR-zitmm. 

1,2-Jf B^-^-jE^BI. 1,2-JfB^-m^-IETSg. 1,2-JfB^ 
-^gg-IE&Si. l,2-i*B&n3&&:iIEBg|. l,2-3*B4£-&&-IE 
£tS^ l,2-*FB*&-|£B&-jE^S&> U-3qFB^-^K-iEiffi. 1,2- 
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Best Available Copy 



• • • 



• • • • 

• • •» 

• • • • • 

• • • • 



10 



15 



%tm-&mm> i,2-efb^-^-^th^ i,2-JFBj&-i&&-#T 

m> l,2-3Ef Bj^zi^^-JfB^. 1,2-J* B^-|^K-#BiaS. i,2-Jf 

B^-^K-(2-Zi^B)H. 1,2-ifa^-^m-^aeai. i,2-^b*£ 

-M^-(3,5,5-H¥S-B)H, l^-5FB^-^^-(2,6--^^-4-^) 
SI. 1,2-Jf B^-&&-#3SBS, 1,2-3* B^-|^m-#+-BI^ 4-if 
B^-l J 2--^m^iE^Bg. 4-J* B^-l,2--^-jETH. 4-Jf B«- 
l ,2-- ^^-iE ^g§, B & - 1 ,2- - ^^- iE Bg§ , BflM,2- ~ 



^^-iEJIBSs 4-Jf Btf&-l,2--t£&-IE^SlK 4-5FB#-l,2--^& 
~IE3&B^ 4-if B*fc-l,2--&&z:iE3l@^ 4-^B^-l,2--l^^-iE 
+ 4-5f B^-l,2.-^^~#^|g. 4-JfB^-l,2--^^-^T 

II. 4-if B^-l,2--^^-#Tlg, 4-5fB*fc-l,2- BB§. 4- 
JfB^-l,2--l^^-#^gg. 4-JfB«-l,2--^^-(2-ZlSB)gS> 4- 
i*B*fc-l,2-=|£Ig-#£B&> 4-i*B*fc-l,2-z:|£&-(3,S,5-H¥S-B) 
4-Jf 3«-l,2--^&-(2,6--fPg-4-^)B^ 4-J*B#&-l,2--|g& 

=-&mmm 4-jfb^-i,2--^-#+- m^o 



20 &M:WW=?Q]fc&mm{2-z>me> : m) \,i-^^m-mm. #ri(2- 

^gB^U-i^B^-^gg, ^TS(2-Z,SBS)l,2-J*B^-!g& 
B§> #P«#£S 1,2-Jf B^-^MIH. #WI(3 ) 5,5-=¥1BS) 1,2- 
JfB^-^^iS, ^T*#i* 1,2-i^B^-^^BIs #TI(3,5,5- 
£¥IBS) l,2-i*B^-|£&gg, |?^g(2-ZigBS)4-J*B*fc-l,2- 

25 -®.mm. nmm&zm 4-j*B*&-i,2--&&ui. #^1(3,5,5-=? 

4-iFB*fc-l,2--|£&i^ ^T*(2-Z>SBS)4-if B^-1,2-- 
%tmm. ^Ti^iS 4-Jf B&-1,2--5&&8B^TS(3,5,5-H¥S 
Bg)4-i*B*fc-l,2--^Mggo 



30 



m, £*-COOR 4 31-COOR 5 SFlE^Jf B^J*S£JF B^Jf ft*S4PA«Jg 
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Best Available Copy*. 



ffl&JS l£-5FBfc-IM-jEW«* l,2-Jf B^-^^-iETIS. 1,2- 

if B£S— jEjS;^> i,2-Jf ajg-ii- jEbbi. i,2-jfb^— wl 

K-IEMUx 1,2-5FB«— »K-iE*W. U-ifajK-3RK-jES». 

5 l,2-^FB^-^K-^^IM> l,2-SfB*8U^!M*-#Ttt. 1,2-**B£S 

-&&-#TB8. l^-JfB«E-*«-SFa». l,2-JFB£S-f£®-# 
i,2-fFB*fcz:&»-(2-Z.*a)». l,2-JfB^-^K-#3Effi. 
l > 2-^B^-^^-(3,5,5-H^^B)fi|. l^tittZJKKZ^Sjpzf- 
S-4-^)08. 4-3* B»-U-— Jft»-iEW». B«-l,2--^ffi-iE 

10 TH. 4-3Efa»-l,2--»»-iEUt». 4-ifB»-l,2-^lft«-jEB». 

4J5FB*-l,2--SM-iEJM. 4-5fB»-1.2-— |ft«-iE«. 4-3* B 
«-l,2--^H-iEiI&. 4-Jf B»-l,2-— 4-if B^-1,2- 
-^gg-^TBli. 4-JFB»-l,2--tM-#T»N 4-3*B*M,2--f£ 
B-*f BBS, 4-if B#-l>-|ft«-#ft*, 4-^B^-l,2--^K-(2- 

15 Z^B)Bg. 4-3* a«-l,2--^K-#i®, 4-3* B*&-1,2--|£&- 

(3,5,5- =*PSB)IB. 4-JfBM-l,2--m^-(2,6--^^-4-m)BI. #T 
S(2-Z,S3g) l,2-JFB*fc-3MM, #T*#i*i.2-JfB«J-»» 
BB. ^TI(3,5,5-=¥iBI) l,2-3EfB^-^mBI> #TS(2-ZL*B 
*)4-Jf B»-U-=t»M, ^TI^SI 4-Jf B»-U--ift*»«i# 

20 T*(3,5,5-H ¥ £ 31) 4-3* BW-l^-IMB • 

25 (b2-5)flm«£^WiM«^fifi-#A* 2-6 >MB*tt C 2 -C 10 

%jm%%& 2-6 ^&m&} c s -c l0 mmm&jt&> *o*rifc-«u his 

30 
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Best Available Copy 



*• 



#T&. ^JftM> IEB&, 

iem^ &mm> iE^m, 2-z^a&> 3,5,5-H¥sa&, ies^ 
mm. mfc-teJEmmm. $a&-&&mmm, m&-UJE*mm. 

£K8i> §f/Siz:»(jETK/2-Z,*aK)^il. «fUt-Bi(#T»/2-Z. 

&&/2-z:£a&)$i£-s&> »fj«-*(iE*«^-z.aiB«)«^». 
-^(^MK/2-z,sa^)M^g8. »j«-#(iE*K/2-r»«aK)«^ 
S8> §fxfi;-^(2-z 1 sa^/3,5,5-H¥Sa^)?s^BSfPirj[S;— ^(2-ZiS 

aft/E^B)****. ^^mmfamffim-mtfjM^&ftEL&wm 

[S7SRjR#AM« =»¥»W*jE**»^ S»¥»Wi*#*« 

T^/2-z,^am)?i^si> =iS¥*pi^(#TK/2-z»gsa»)«-^a. 

sa»)«-£BB. =^¥«pf^(iE^m/2-z,*a«)m^BS> 
m*K(jM«/2-z.aa*)«<£W. =»¥*w«(iE*«/2-z.*a«) 
m^BH. H«¥*M^(2-r.*aK/3,5,5-=¥*a»)*-&»*i=iS¥ 
sp9«K(2-z.saK/iE£tt)»^tt. m&mmmmmmmtom¥&ft 
m&mmiETmm> m&mm&rmm. mAmmEAnm* m&m 

wtm> m&mm 2-z»ssm, m&mm 3,5,5-= ¥ga&ai. 
mmiEzmm. «&ibh*(jet*/2-z.*b*)*'£*u m&mm&r 
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Best Available Copy 



• • 

• • • 4 



*Aia#(#*«»>2-z.«aK)a'fr», ^jftH&(iE^&/2-ZxgaM) 
iaafc/iEi*)*^*. 

B(&&m/2-z.mE>myMitm> m&-m&mm/2-z>mE>mm<km> 

*frt-»(2-Z.*BK/3 i 5,5-=¥*aK)«#». H»¥*W***Ti» 

TK/2-z.iei)i^B§, =j5fiP5«(**»2-z.aiBi)«f>i, 
H|g¥S^^(^^^/2-ZiSB^)^i^ss> =iaepsm&(2-z,£SBft 
/3,5,5-h¥Sb&)^b^ ?aiqine»tmk m&mma&mm* 
m&mm&mmm> m&mm 2-z.^a^n. m&mm 3,5,5-Hfi 
bmb. miz\!M&&Tm/2-z>mE>M)m<£&. m&mwK&AWin-z* 
iBH)^n, ^j&raitK:^&/2-z^B&)a^B&^zftrai?(2-z» 
s am/3,5,5-H ¥ * zmm&m . 

(b2-6)K^isw^^^®^KS8^-mK^--#^^i(te^«) 



(b3)IR3E££g-I§f 

*M«E*-»W«^tg C-C.M CrC 4 A«*5t«|if 
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Best Available Copy 



JS^jtt^JS^ 5.0-1000mm 2 /s(40X:), XOtlfc 5.0-500mm 2 /s(40^)o 

iet*z,*mm* #t*£*$sbi> ftTS^si> &Tmz>mm 
n<¥MWiftm£ft&n&i#mya. £S3rttA&2r 5.o-iooomm 2 / S (4o 

V), #VLi& 5.0-800mm 2 /s(40"C). 

^***«W« ; ?fiiS*+ JR**!*-^*^^ C 6 -C I8 fi«t«* 
(b7)i£Bijft 

J»Sf*-IM*(b2-4). (iv)JRZ.««(b4), (v)&jA(bl)ft(vi)XX&£ 
_0(b3)c ttfttt#(i)ffffiB£7Gm(b2-S), (iii)IMF*-aM»(b2- 



27 



Best Available Copy 



4)^l(iv)^Z,*j&ii(b4)o 

^^a^WiS^Jtt^^ 4.0-36mm 2 /s(40'C)o 

■fe»#***«W3^**lffl#i»*W*«^FjHa lOOppm, # 

ttft^lgft 50 PP m. ^TK-^S^F^ii lOOppm H*. iBtftaiiAWtf; AM 

To 

8t*fcltt« ; ?'&» 2,6--MT»^^m> 4,4'-3E^S^-2,6--z& 

&m&®irim.MH, tettT-n-mtiitti, &mtinmmim*i\2i%i 0.01-5 a 

*%, 0.1-2 fifi%o 

0.01-0.4 11%. 
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Best Available Copy 



5 5 11%, #Vti& 0.01-2 

y, _ ^~on)oo!)-o.oi it%. 

(1) ¥S**irttK&SFfctt*<llh 

(2) ffi&**ttttK£iFft(fc'£4lh 

(3) JftzMtttttSSMMfc^tth 
15 (4) Nft7HreftZ.*Mfc*«h 

(5) mmztm.z>fcik&y3: 

(6) jro*3*ttib*<Kh 

(7) if^^WJ5g|&M^B§5 ft 

(8) SFttfttttttttt. 

20 

Mft&m3zmm*-&Mm. &*tto&m3zmm*-wmm&mM : n 1-3 

f c r c 1} ^Wii, Miif-f c 4 -c,o^ifl«iii, toiETm 

25 ATS^Si^tttl, jAU^M^AK^ B***#*1TJ«* 

*»HM*t!-ttK* *s*sift*ittAK* ^mmmm^mm^ 

it. +-**i«*-H-*«. 
30 if. +nmM*irttHu 2-z.sasji*ih*K. m&=-m-m* 



29 



Best Available Copy 



» ■ 



#tom> HR**w*H*r*-H-»** m&mmmm*-&ti\m. 1,6- 
&=.m-m*-#tou* ±mmm^m^mu^ *se&*-#-»* 

mm-. 




15 



20 



25 



30 



c 2 -c tt mmm^ c 5 -c 7 c 6 -c 18 ^jf c 6 -c I0 c 7 -c 18 

&g^»n c 7 -c„^M. ffift c 5 -c l5 £S£, c 2 -c I5 

**#«i»a5F*ifc*ti+WA#«*»«^-a* 2,2--^^^ 

(4) »W«Jf*Z.«ft.^*WA#«?fe* l,2-iftl*Z.»*I«S 

£-l,23F4l$Z > Jt. 

(5) ^^Z^ifc^tf}^^^ l,2-if^T^> 1,2-J=F 
tUfcflU 'U-JFftBflU l,2-3Ef*L*», 1,2-3*33,3^ 

1,2-*F&3I&> 1,2-SFfH 1,2-Jfm+-^- l,2-3F*l+ = £U 1,2- 

5F*+E««* 1,2-^ft+H^. l,2-5f^+A^s l,2-if*H-b£U 1,2- 
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Best Available Copy 



» a 
»• 



• • • *• 



(6) »^»E^*<fc**W«^fe** + W»^»EiFa*ai±*Jii 




O (6) 



flgJf t^K^if^AW C 3 -C l0 Jffi5f^*ttSf H4fc-& 
10 Jltt^&S l,2-J*fcJFB£iU l,2-J*3U*jft£. 

i^|$fcK>t^ ^(3,4-SF^-6-¥^^B^¥S)B-^g|. 2-(7-fl& 
-5F[4.1.0]M-3-S)-*g(l,3--^AJ J F-5,3'-[7]^,^-^[4.1.0])^^. 4- 
(l'-¥Sif^Z,«)-l,2-Jf^,-2-^SJf3^fP 4-3*£lZ,S-l,2-5FSWB 

15 

(7) ^^fcJlgl&^aSMA^^'&e-f+Jf^ftiW C 12 -C 20 |gJKf 
m^-n c,-c 8 BE. ^»sg-f+^*^»^fi<Jig. ttSia&tttt? 

20 (8) ^ftttttttttttAfHi?'&«*:s*iiu wmnmmmnmm 



25 



30 mm^^m(umm^mMmmmmixim^^m^mmm o.i- 
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Best Available Copy 



5.011%. Hj4 0.2.2.0lt%. 

5 
10 

MM 150r:6<J^T, lElftB.s&U&T, 0.13Mpa-66.6Mpa &}U 

15 E*#T«ff. 

yPim^W'^TKS^Mil lOOppm, titj&^Hji 50ppmo 

25 

tt.m&jSij&&ftMttm z ?&umz> 25-c, m.±%i utm w*#t 
anawm*. c r c s . Ci-c 4 w*fe* 

HJiKcttWTfift^tt. z.#> mm. nm. sf 
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• • • 


• • 




0 • 0 


• • 


• • 


• • • 


• • 


• ♦ • • 


• • • • # 




• • • • 



ffl**tt«mwN. &*mvt7& c r c 3 , c,-c 2 

JKft&Xft*fflftff?4JS c,-c 3 , C-Cafcftfc. Jr#^I 
T -aS~^,¥^(HFC-32). =iC^^(HFC-23). £mZ^(HFC-125)> 
l,l,2,2-IZ9JKZt&(HFC-134). l,l,l,2-ffl|RZ,^(HFC-134a). 1,1,1-Hft 
Z,£E(HFC-143a). l,l--*Z,&(HFC-152a);»3;*ejlfc3S HFC gOMfil, 

*MffttttttttfrJ&£tt&*. HFC-32. #• 

3&HFC-23, #.&HFC-134a, #-$k HFC-125> HFC-134a/HFC-32 = 60- 
80 M#%/40-20 mm.%M&V9> HFC-32/HFC- 125=40-70 Mfi%/60-30 
ffi.M%m&%9s HFC-125/HFC-143a=40-60 Mi%/60-40 M*%$B-&8K 
HFC-134a/HFC-32/HFC- 125=60 ffiM%/30 JtS%/10 
HFC-134a/HFC-32/HFC-125=40-70 24/15-35 J£#%/5-40 If%i 
-^^I^P HFC-125/HFC-134a/HFC-143a=35-55 MS%/1-15 M*%/40-60 
JlSm-^^. W^mM^ftjfcl^&te HFC-134a/HFC-32=70/30 M 
M HFC-32/HFC- 125=60/40 MS%$S£-4£N HFC-32/HFC- 

125=50/50 JlS% , ?g'^^(R410A). HFC-32/HFC- 125=45/5 5 

^ (R410B) , HFC-125/HFC-143a=50/50 MM%M^a^0 (R507C) . 
HFC-32/HFC-125/HFC-134a=30/10/60 HFC-32/HFC- 
125/HFC-134a=23/25/52 J® S % M & %3 (R407C) > HFC-32/HFC- 
125/HFC-134a=25/15/60 M fi % ?i *tfcj (R407E) *d HFC-125/HFC- 
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» « 



1 34a/HFC- 143a=44/4/52 MS. % M^^(R404A) o 



4##J3t# HFC-134a. R404A. R407C. R407E *P R410A, 



=Fmm> ****** g*2rg##u **BS 
mt *& & * **iw w*aTK*j**aiai/» Bm*rmr*mwjRj? 



in±*fe«****!U **&JK**ftU £«USff%£JKftK£ft*fflU 
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5 

±&mMl)ft(Jl)&J\£Mmi%%), &Mt+, (I): (H)=l: 99M85: 
15, ffcfc2» 98S80; 20o 



10 (I)(a)M^-#fiil^:(l)^^6<IIII«i^t&fP^:^^m^^SB§, 
^^-TCl^mBg, (iv)JRZ.J«K. (v)£&*n(vi)Ifc«^-II, 

m 

15 (II)— JP±3*«3RSCJ^*J, ^*»^g[^#J. 

20 ±&&#(I)+ia#(a);fa(b)tt&^, fclft&Mtt-, (a): (b)=0.5: 

99.5 S 99.5: 0.5, ffii£(a): (b)=5: 95 S 95: 5, Htti&Ca): (b)=15: 
85M85: 15,.fi^©»(II)tttt«a**. SmSTh, (I): (II)=1: 99 
M85: 15, ft;&2: 98S 80: 20c 

30 ^jm^tddt^J. ai^*#5i»'*«"*»iratt«^. 
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• • • • 


• • 


• * « 


• • • • 




• • • 


• • • • 


• 

• • 



5 



mm 2 wot, #&w?mi£mmm 3 m&Wfatm 4, 
20 nibuiflistiift* 4 m'if®$i&. sot. *ff^nft^«ittvft£tt 

30 ttttffJttl 1 S»Aff. 
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&mm u 2. mmm 3. 4 <&^&mm i ¥mmi&nm. 5 
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u$Lmm.i*&* nM&^mn 3.3A> & 25*ct.&— m.u>mfrm.%) 

5 250mmHg H "IMfcB^ftl&ilfci^igii 1.0%. Jl{tftl?&«ft#IIB 

^Q^^ *t(Union Showa)fi|itfi<J XH-9. XH-10x XH-1 1 ifD XH-6OO0 

tt*xttimiktt 

10 . ^^-z.ga^-z^agg&j^&m**, 

. 2-Z.a»*#?^ttti*;ft*UA. 

. 2-Z.SBi 3,5,5-H¥gBB&M#}&#lil&» 

• ^W2-Z,STm 3,5,5-= ¥£BIBltt#}&#Ufc, 

. 2-Z,a6B»'2-Z»*BS&*n 2-Z.XB«jE3&tttt***l 

15 fa, 

• ^W2-Z.3iBK2-Z,*B»jWH»¥*W«t«I-*l' C 3 -C 18 J§i 

. ^ 2-z.sai 2-£a6BMB«&ia»te--# c 3 -c 18 iii&& 

Bg&tt*$*Ulll» 

20 . ^*2.Z,*aK2-Z,*B»m4-ifB»-l f 2--lft«tt-ft- 

(C 3 -C 18 ^g)fi§tfj#&#lfa, 

• *W 2-Z.SBR 2-ZLSBIHfP U-^B^ZiSW-lt- 

. 2-Z.1B8 2-Z.»B»3ff4U*-? «W— ft— 'Qj-Cwtt 

25 £)ttft*atfa*A, 

. 4sH 3,5,5-H^SBBIlP 1,2-JFB^-^ffj- 

30 
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m • « 



• • 

• • • • 
• • • 



. ^ 2-Z,SB& HFC-134a ^jn^mwrn.^, 

. #W 2-£SB&^£ Ig*P HFC-134a ft Xft*ttl&*tt. 

. -g-W 2-ZLSB& 3,5,5-H¥SBBS?n HFC-134a 6<jXf£?£# 




HFC-134a ttl^«#fi^, 
Hfr&=S&*n HFC-134a WlM^^. 

• <sm 2-z.iBH 2-z.sbb8> c 3 -c 18 $tfl&m 

mmft HFC-134a WlMM^. 

. #W 2-££B& 2-Z.£B»> 4-if B«-l,2--^me<J-#- 
£og(C 3 -C 18 )g|*n HFC-134a WUfcftflcffl^. 

. 2-Z,^B& 2-£SBBi> 1,2-Sf B^-^KW-fl»-^ 

S(C 3 -C 18 )gg*Q HFC-134a ftXtf^ttm^, 

• 2-Z.SBM 2-^SBSIs SB*— ¥»fcJ— ft— 4&*(C 3 - 
C 18 )gS*0 HFC-134a Mlf£$K{*&'&4&. 

. ^2-ZLSTm 3,5,5-= ¥SBH> 1,2-if B^-»«tt— ft 
Zl^*(C 3 -C 18 )g|^P HFC-134a WlM#ffl^».' 

. 3,5,5-=¥SBI&. 4B^-¥^6<I-#-^ 

S(C 3 -C 18 )88*Q HFC-134a tolfl^flEffi^**. 



1) *M*ltftM*fm&tti 

2) ^M«1lfiftn^m^eJK9[WftlM3«tti 
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3) 

&B Mfc 

JIS-K-2283, ^Jg — & Ubellohde tt&tHafrSllJfe. 

<£ffl^;fc&tt7fc#^:l:l$C(MKC-510, Kyoto Denshi ffe|3£c)&J$ 
JIS-K-2273gtfrS9jg. 
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Best Available Copy 




&m JIS-K-2211, &-ftft&tetsaAmtt&J&Wtf$ffl HFC-134a 

-zyt^j£M^ 

tt-fefttt* 4cm -««KI«-ft«4|lf«j|A 
30cm. 6.6cm ft&lft1£S(p, 2.0g #ABB$1 0.2g HfcfS* 

M«C«K &JBa*lM*lHHet**fttt. 175 

•ct^ 20 m 40 ^B^iti^aigsag^j&Kit. @$)£js 

I44g(i Hl^)2-Z.g6BK9i I43g(i.i #fc)2-Z,*B#Aq ASKEW 
»flfitti*IW#*T«F«^*fl[JpiaS!l 200-Co gl^^j^^^iafi 1 9 

tt. 9oicTfli«tt«(jt5*6«F«w 0.3 *m%)tkmj*m, mm 

a*. #2l246g 2-Z,£BB2-Z,£BBB. 100*C;fQ 13.3Mpafi<J 

O.OlmgKOH/g, Tk^MZ) llppm, is ^J^^^ 2.7mm 2 /s(40 V ) fP 
l.lmm 2 /s(100lC), tt««ffi'*3r 3.0X 10 13 Q »cm, -24 
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MML2 

5 mrm 3,5,5-=¥£bb8o mjsmmmm&i&miM.% o.oim g KOH/ g , 

fr^MX} 18ppm, 2.6mm 2 /s(40X:)^P l.lmm 2 /s(100T:), # 



M&M 3 

10 ^m^m i ttm#iii&& 2-z,m^WLft&3:mnn 

#£g&» §J5^i!jtfjBg#J&&{i;ft 0.01mgKOH/g, 7K^4^ 25ppm, 
iS^J^jS^ 3.4mm 2 /s(40r)*J 1 Jmm 2 /s(100r),#*R&ffi^;*J 8.0X10 13 
Q«cm, ~M#&$&^3j-8'C. 

15 ffrl&fll 4 

l^#J#fll 1 ffil^W^* 2-Zsm^Wtm 3,5,5-= 

3,5,5- = ¥ses8. mBnmttmtt 

0.01mgKOH/g, tK-^S^J 16ppm, JS^JttS^ 3.5mm 2 /s(40 1C ) 3fP 
1.3mm 2 /s(100"C), #*R%Pfi¥;ft 1.0X 10 14 Q -cm, — M#&m&;*7-31 
20 r o 

u&m 5 

u^ffl&m i lii^w^r?** 2-z*m&mm 2-Zsm^m^ iE-^-m 

25 0.01mgKOH/g, zK^S^J 22ppm , J£j5!j&;g3; 3.1mm 2 /s(40 V ) *Q 

1.2mm 2 /s(100t:), #|RifeP.a^;& 7.7 X 10 13 Q •cm, Zl^^H^.8*C. 

1 

gc^iM i Mjj&®&mM&2-z>mE t m. mmmmmm^ 

30 ^{t^J 0.01mgKOH/g, zK3"fi;*7 13ppm, JE^tt^*/ 8.1mm 2 /s(40X:) 
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m 2.7mm 2 /s(100lC), W^^LWi^% 6.2X 10 13 Q -cm, {SJfe, £i£iB3t 

^si^^-iiBn. mBnwmmm^m^ o.oim g KOH/ g , 

tK^S^ 15ppm, iS^^S^ 5.3W/s(40^ # 

5.7xio ,3 «.cm. m®mmif=.mfr&m&mfeH, 

14 

#J&fl»l 6 

&ti#ft=;S¥ara&H(3,S,S-H¥£aK)ftlU£*tt 17: 83 VS^, 

ttJg*1ft»'fr4fc& lOO^^MSft 13.3Mpa 
ffi*#~F«* 5 /jMtt. *jg#3llttttft&mBtfr O.OlmgKOH/g, 
43j 24ppm, it^JJte^^ 15.1mm 2 /s(40'C)ft 3.1mm 2 /s(100*C), #|R% 
8.3X10 ,3 Q-cm, -M^5^MjS^-32"Co 

ftffl&M i +*#i«Jfi<j 2-z,sa& 2-z,SBi§^gcM^J#^l i itt^r 

-50/50)ffel#WIBU*a*l± 33: 67 MS, &j5# 
i00X:6<jiaSftM£EM i3.3Mpa 6«H£:#Tflfczk. 5 /hut. 
•B^SflWSBW^K-fi* O.OlmgKOH/g, TK^fi^J 32ppm, is^jfe^ 
^ 15.3mm 2 /s(401C)ft 3.3mm 2 /s(100t:), 3.3 X 10 14 Q •cm, 

zijB&Jiutft-ux:. 
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• mm « 

» • 

» • • 4 

» • • i 



mffi&% "SansocizerDIDP" , frB^S^^^^^fJ^^SStb 40: 
60 #5tf-tt»*^4ll. ^^»«*^«E lOO-CWMJg^PMffi 

M 13.3Mpa W^#T^tK 5 *B*. * Jg # f!l ft tt ft £ K tt * 
, O.OlmgKOH/g, 7K^ft>*7 llppm, 15 zft & 3j 10.2mm 2 /s(40 °C )*P 
2T3mm 2 /s(100XJ)o 

ftffl&m 1 2-Z,*Big-^Sc^*J##!l 1 

&#J&ffj 4-Sf »«-(2-Zi*B)»WMtfc 15: 85 M^, 
»PJ— «JgJWFfta#** lOOTCWi&lMl 13.3Mpa 
H*#TJft* 5 <Mtf. a^^PJWKWJ&miS^ O.OlmgKOH/g, tK^ 
42/ 19ppm, 3£^J*!iS^7 11.8mm 2 /s(40"C);fP 2.7mm 2 /s(100'C), 
|fi*3j4.7X10 ,3 Q-cm. ~JI#&m£37 6*Co 

Mi^i 10 

&#J#ffj 4-Sf B*-l,2-— *»-#$»eilMtb 30: 70 Mik, 

-wmm^Wo f&m&T£m&ya& loov^mmm i3.3M Pa mm&& 

•ftTR* 5 /jMtfo gj5#£l&<JB B 'tt&&<iS> O.OlmgKOH/g, 
15ppm, it^^JS^j 9.6mm 2 /s(40lC)jFP 2.5mm 2 /s(100lC)o 

ffe!l#ff] 11 

ttfH*0f l f>ftlftft 2-Z.gBg 2.Z.SBMi9ttJR«l*M l W# 

4-5f B^-l,2.-^^-(3,5,5-H¥SB)@SUXi#tfc 40: 60 

nm-nmn^o mmft&mtmiE loo-cMMmm i3.3M P a 

&}tfLB.&4¥Tm7k 5 /|>fft. ftJgftSMff M&Ktt^ O.OlmgKOH/g, 
fr-kM*} 28ppm, i5z&*M;fc 9.1mm 2 /s(40lC)*P 2.2mm 2 /s(100X:), # 
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• • • 
• • • 



• • 

• • • • 

• • 

• • • • « 

• • • 4 



IRffelS^ 5.6X10 I3 Q-cm, =LmftMmBL%l-12XZ. 
$J&fll 12 

i ttjjmm&tt u-jf E.m=.mm=.&&m\2inm\£ 30.. 70 m&, n 

mmm&n&yrtE loo'ctaumm i3.3M Pa mmm. 

*#Ttt* 5 <Mtf. 4fcJg*SttMti£ft4t* O.OlmgKOH/g, 
-^-23ppm7^^1&S>trlT^mm 2 /s(40lC)^P 2.7mm 2 /s(iwr}; 

M&m 13 

##J£-0j 2 2-Z.STS 3,5,5-H^SBBB-^Sc^^J^-^J 

1 W*tt*#W4lJ*-¥«z:#Ttt»«*-¥«-(2-&*B)iilSl« 
*tfc 30: 35: 35 #ffl«-£4fc. ^^«F««^4*^ 100X: 

WMSfn 13.3Mpa Wi«H^#TJK7K 5 /MSN ^#£lJ6<Jf&6<J&8HI 
^ O.OlmgKOH/g, TK^S^J 15ppm, it^ftj^ 10.2mm 2 /s(40iC)^P 
2.3mm 2 /s(100lC), #*R*|fi*;fc 4.5 X 10 12 Q -cm, - Jl#l£ji&£;fc-35 

ffei&fti 14 

mm\t is: 50: 35 *m—#mmitm. 100 

*C|ftj&;g*D 13.3Mpa «J«ffi*#TJft#. 5 /MSN *J§«l!lttiBttj&tt 
4tfc O.OlmgKOH/g, tK&MZj 24ppm, as3b*!ii£3f 8.9mm 2 /s(40^)^I 
2.3mm 2 /s(1001C), #£?ffe|fi2£;ft 6.2 X 10 12 Q -cm, ~ mftnffi&%-25 

'Co 

3 

*B#PJW»toJBSMI& O.OlmgKOH/g, 7K#S^J 18ppm, is^jfe^ 
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• • • « 


» • • • 




• • • 


» • • • 


• • 


• • • •• • < 







%J 1 2 .9mm 2 /s(40 V )*D 3 . 1 mm 2 /s( 1 00 n ) . 

4 

5 fifitfc40: 60 #nj-#sgm^c loorw 

13.3Mpa ffj#JE&#Tfla* 5 />Bt» SB#HJ ^I^^tt^ 
O.OlmgKOH/g, tK-^S^ 17ppm, J£^J*5S^ 10.2mm 2 /s(40'C)5fP 
2.6mm 2 7s(100T:)^ 



io 5 

m*fck 35: 65 m^, *»— mm**. ioot:» 

tt-M i3.3M P a W^jee^#TJ^tK 5 <hnt- MftHftttftiAfttt* 

O.OlmgKOH/g, tK^-*^ 28ppm, it^JttS^7 15.6mm 2 /s(40 °C )|P 
15 3.2mm 2 /s(100TC), #&%ffi3^ 9.5X 10 13 £2 •cm. ^Jt#&i&S#-50 

3gffiflJ 1-14 

WifrT«*« 1-14 +Jfi8«ttntt*MMtt. l 

20 4>. 

1-5 

2 4». 

25 
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«&)ttt 6-i4 *m^£ft&'&mmm&o & 4ot3Tfia* 
io flours 10-15W/S w«a^«i&Awm»wzK«f h*** 
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